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Introduction
In recent years, the tendency towards globalization has become increasingly visible, and the political aspects, technology transfer, and financial transactions have become important issues. With favorable conditions for the trading of financial assets over diverse political jurisdictions -due to Üie possibility of obtaining more attractive capital returns, especially in developing countries, or due to legal flexibility and/or the absence of barriers to incoming long term financial resources -new forms of access to financial resources have been made possible for some of tiie worid's economies.
According to Aliber (1973) , assets available in the financial market of difi'erent jurisdictions are used to calculate the interest parity that differ in two important attributes -the currency in which they are denominated and political jurisdiction in which they are issued. Diiferences in the currency lead to cambial risk, that is, the possibility of changes in the exchange rate. Diiferences in the political jurisdiction lead to political risk, that is, the probability of controlling the capital flow in these jurisdictions in the future. Montiel (1994) considers the degree of financial openness an amorphous concept, which is not clearly defined in many applications and difficult to measure. A weak definition of complete financial openness is given by a situation where the law of one price rules a specific financial asset, meaning that domestic and foreign residents trade identical assets at the sarne price. This definition relies on the absence of barriers to capital flow The strong definition incorporates to the weak one the restriction that assets defined as identical, which may be issued in different political jurisdictions and denominated in different currency, have to be perfect substitutes in every private portfofio. Then, their relative supplies would not affect the relative return rates on those assets, which would naturally eliminate any space for difference on the preferences of domestic and foreign portfolio administrators. In other words, the strong definition given by Montiel, has been used to settle a relation between exchange and interest rates that makes it impossible for the agents to make profits by arbitrage in cambial and bond markets. This can be interpreted as a measure of capital mobility.
Analytical models suggest that the nature of the relation between domestic and intemational financial markets (also called the degree of capital mobility) is one of the characteristics of any economy, serving as a determining factor for many basic macroeconomic propeities. Domestic and intemational interest rates, as well as exchange rates, are some of \he variables of these models. This article verifies if there is a relation among those variables for Argentina, Brazil, Chile, and Mexico. We test the hypotiiesis that indicates correlation between the set of domestic interest rates and the compiised set of intemational interest rates and exchange rates for each country. This result also points the existence of a high degree of capital mobility.
It is common, in theoretical analyses, to inquire about the conditions of arbitrage among these variables, so that relations among them may be established. Empirical studies suggest the existence of Uncovered Interest Parity -UIP, which makes it impossible for agents to profit from arbitrage in exchange and bond markets [Frankel (1992) , Montiel (1994) , Chinn, and Meredith (2000) ]. Thus, it is fundamental to assume the UIP hypothesis in order to obtain an estimate as to the behavior of foreign exchange and interest, thus allowing us to infer other results inherent in each model tested. The UIP test may present several statistical problems when estimating equations, such as, serial correlation of residuals, presence of immeasurable variables, and peso problem [Krasker, 1980] , Specifically for the case of Argentina, Brazil, Chile, and Mexico, when observing annual data for the 1990-2001 period, the presence of immeasurable variables is quite significant for these countries, especially economic/financial variables such as: i) the adoption of distinct exchange regimes (while Argentina maintained a fixed exchange rate from April 1, 1991, through January 6, 2002, Brazil, Chile, and Mexico adopted fixed and floating exchange regimes, with devaluations surpassing 100%); and ii) significant interest rate differentials, when comparing domestic rates with US rates, indicating that financial agents demand risk premiums for capital brought into these countries.
In this context, the aim of this study is to test the UIP hypothesis for Argentina, Brazil, Chile, and Mexico, for the Jan/ 1990 -Dec/2001 period, with the use of the rational expectation hypothesis. We also intend to further develop the methodological aspects of previous studies conducted for these countries, for the period under study, by using panel data and unit root tests as proposed by Levin, and Lin (1992) , and Im, Pesaran, and Shin (1997) .
We have chosen to work with Latin American countries that stood out in 90's -Argentina, Brazil, Chile, and Mexico -because they are the largest economies of the region. In addition, have experienced common problems, such as high inflation followed by economic stabilization plans, and promoted structural reforms in their economies.
Chinn e Meredith (2000) tested the UIP hypothesis for G-7 countries using panel data techniques. Their results did not reject the validity of the uncovered interest parity for some of these countries. Sachsida, Ellery and Teixeira (2001) tested the UIP hypothesis for the Brazilian economy from 1984 to 1998, finding evidence which favored the hypothesis only during the period of Jan/90 to Jun/94. Other authors who tested the hypothesis include Baillie and Osterberg (2000) , Cristensen (2000) , Alexius (2001) , Berk and Knot (2001) , Flood and Rose (2001) and Francis, Hasan and Hunter (2001) .
The article is structured as follows. After this introduction. Section II presents the methodology to be used in the proposed estimation. The analysis of the panel data results is presented in Section III. Our conclusions are then presented in the last section.
Methodology
From a conceptual standpoint, the derivation of UIP is the result of the arbitrage condition, known as the Covered Interest Parity -CIP, in the future exchange market. Assuming that agents are neutral to risk, implicitly we have that the expected exchange rate variations tend to be equal to the interest diff'erential between domestic rates in the countries under study, and the rate in a reference economy, for example, the US economy.
As proposed by Khor, and Rojas-Suarez (1991) , the UIP hypothesis test may be represented by:
(i+/) = (i+/;) (2.1)
where: "i" represents the domestic interest rate, "i*" the intemational interest rate, "E" is the mathemadcal expectation operator, and "e" represents the exchange rate (local currency/US dollar).' By adapting the variables under study to the basic stmcture of the model proposed by Greene (1997) for estimations using the panel data technique, the UIP hypothesis test for Argentina, Brazil, Chile, and Mexico, using the rational expectations hypothesis, shall be conducted with the following model:
(1 + /),, =a, +p (1+/*) (2.2)
where: "i" is the nominal domestic interest rate for each country under study, "i*" is the nominal international interest rate, and "e" is the exchange rate quotation (local currencyAJS dollar), and a. represents the specific individual effect of each country "j", which is constant over time and s.^ is the error term of the regression. In order to accept the UIP in equation (2.2), the null hypothesis, for which the coefficient of the independent variable is statistically significant and equal to 1, may not be rejected. In spite of the operational simplicity of the test, many statistical problems arise in the estimation of these models. However, tests that check for uncovered interest parities have been used for several countries, and have been either rejected or accepted.
Before performing the UIP test estimation, we checked for the occurrence of unit roots in the series used in this study, so it would be no possibility of estimating a spurious regression. In Table 2 , we have listed the results of the Levin and Lin (LL) , and the Im, Pesaran, and Shin (IPS) tests. In order to improve the viewing of the results, the variables in equation (2.2) were named:
(l + i), = LTD and (1 + /*) = LTI
The results listed in Table 2 indicated that, in both tests, all the variables used in this study are integrated of order zero (1(0)).^ We will therefore not be concerned, in this study, with issues relating to spurious regressions, or with issues regarding co-integration. According to the traditional method, the choice between the fixed effect and the random effect models, to perform the UIP test was based on the econometric results obtained from the Hausman test. The results, presented in Table 3 confirm that for the group of countries composed by Argentina, Brazil, Chile, and Mexico, the fixed effects model showed to be more adequate in most of the cases. In the sub period of Jan/96 to Dec/00, however, the random effect model is a better choice.
On the other hand, for the group of countries composed by Argentina, Chile, and Mexico, the Hausman test showed that the random effects model is more indicated for the estimation. The exception is the sub period of Jan/91 to Dec/00, where the fixed effects model was indicated.
It is interesting to notice that for the group comprised of Aigentina, Brazil, Chile, and Mexico the fixed effects model that was chosen for the periods of Jan/90 to Dec/Ol and Jan/91 to Dec/95. However, in these same periods, if we consider just Argentina, Chile, and Mexico the successful model was the random effect. These results show that the presence of Brazil among the select countries have changed the specification of the model in these specific periods.^
The econometric results for the UIP hypothesis test for the countries under study, during the mentioned periods, can be seen in Table 4 . The estimates have used either fixed or random effects, according to the results of the Haitsman test listed in Table 3 . 
Panel data results
In Table 4 , we can observe a complete rejection of the uncovered interest parity for the group compiised of Brazil, Argentina, Mexico, and Chile, indicating an absence of correladon between the set of domestic interest rates and the set compiised of international interest rates and exchange rates for each country. The p estimator showed to be statistically different from 1, or statistically null, or yet with negative signal, indicating a possible inverse correlation between the set of domestic interest rates and the set of international interest rates and exchanges rates of each country.
However, the econometric results do not reject the validity of the UIP for the group comprised of Argentina, Chile, and Mexico, for the sub periods of Jan/91 to Dec/00, and Jan/91 to Dec/95, given the statistically significant values of p, 1.15 and 1.42, respectively, and the non-rejection of the null hypothesis that p=l, at the 5% level of significance. The results of this subgroup, during the same sub periods, also indicate the existence of a high degree of capital mobility.
Notice that the group comprised of Argentina, Brazil, Chile, and Mexico had the UIP hypothesis rejected for every period. The results suggest that the inclusion of Brazil in the group must have affected the final result. We can observe that, in the estimations, the significant result of the individual characteristics of Brazil in relation to the other countries might indicate, a greater sensitivity of the Brazilian domestic variables to the constant world financial-economic crises during the period under study. Furthermore, possible evidence that the levels of the non-measurable variables in Brazil, such as political uncertainty and risk premium, were greater than in Argentina, Mexico, and Chile.'* The group composed by Argentina, Chile, and Mexico also had the UIP hypothesis rejected for two periods. Most of the financial and cambial crises of the 90's occurred in the sub period of Jan/96 to Dec/00. There were, for instance, the Asian crises in 1997/98, the Russian crises in 1998, and the Brazilian crises in 1999. Those crises lead to great oscillations in the series of the exchange and interest rates in the countries with floating rates. Particularly, the Latin American countries were very sensitive to those crises. On the contrary, the period of economic and financial stability for the Latin American^ countries, from Jan/90 to Dec/91, did not have the UIP hypothesis rejected. The longer period, from Jan/90 to Dec/01, is characterized by jumps in Argentine interest rates in 1990.^ This behavior of the interest rates might have biased the rates of Chile and Mexico. This can explain the fact that the sttb period, which took of this year, did not have the UIP hypothesis rejected. In this case, one can observe that the period from Jan/91 to Dec/00 did not reject the UIP hypothesis.
Conclusion
The results of the econometric tests with panel data did not reject the validity of the UIP for the group comprised of Argentina, Chile, and Mexico, for the sub periods of Jan/91 to Dec/OO, and Jan/91 to Dec/95. Additionally, this group's results, for the sub perigdsjnentioned, indicate the existence of a high degree of capital mobifity.
